H309- 0663: 00 DESCRI PTION Title of Invention: M CRONEEDLE DEVI CE
Technical Field [ 0001] The present invention relates to a

m croneedl e device having a 5Splurality of m croneedl es capabl e of
piercing the skin on a base for adm nistration of drugs through the
skin. Background Art [0002] Conventionally, a mcroneedl e device has
been known as a device for inproving transdennal absorption of drugs.
M croneedl es 10 di sposed on a m croneedl e device are intended to

pi erce the stratum corneutn, the outernost skin |ayer, and RREGLOEES-00
si zes and shapes have been proposed. A microneedl e device is desired
as a non-invasive admnistration nmethod (refer to Patent Literature
1). [0003] Further, various nethods have al so been proposed with

regard to 15 a nethod of applying ?éﬁﬂ)?#ml ch a mcroneedl e device
is used. In Patent Literature 2, coatrng e surface of mcroneedl es

with drugs, formifgoflieatve MICRONBEDIW DBYVICEN m aoneedl es t hrough
whi ch drugs or body conponents are allowed to penetrate, m xing drugs

i nto m aoneedl| esTechminaldfieids, and the |ike are described. Further, in
Patent 20 Liter , It is ,alsp stated that it is preferable that
L eaervoi 1 moa Ol o risont isApRion A daiadnicgonceil douice Srving 2
stabilizatdgon s raffi I o) .
whioh oris o) sPBtRe AL AaRedIE B pGERE 0 Sin Uy FUREORE:

Literature 3 di sgh@pfastidn ofBRAE rosetf BE siggr cut aneous 25adnmi ni strati on
of an influenza vaccine. Patent Literature 3 describes exanples of a

coating fornul atBashgeywokdidsd to a nicroprojection array, FP09-0663-00
and t he exanpl es_include pol y(vinyl, al cohol),, pal y(.ethyl ene oxide),
pol y(2- hydr oxyei%@}ﬂirﬁeﬂt‘lﬂ Wﬁi’(ﬁé} ,mlﬁ’iﬂnﬁe(‘ﬁﬁ \ﬁ%’ﬁ‘;‘}? ﬁd?qeﬂldﬁ'@)"{n éhd

pol yet hyl ene gl yicol Ltar t S

desired coati ng)ﬁ%’ﬁlﬂ% gﬁje@gprgggé%és@lﬁge@éﬁﬁoﬁgztﬁé S%”@%"&‘é&? Ye
coating 5S¢ hi ckiilgpssddese asicYorleadls Havidh e intbhtRd 18 Pbks dhel 98Gumt he
density of the nmicCroprojection.s per unit area of the sheet, the
viscosity and ceapesmt snowérnodseskivdayengndoranphatizenandashaped havas t he

coating nethod to be chosen,, Gtatio Iai st 10Patent Litergture [0005]
Pat ent Lit er at uP&e Progesshonl MBEIONERA: ideVCHAs MptiReinas; 7 JIRHINYRSENt

Appl i cation No. = t oL :Nat i onal Publication
of Internati onala_a%g%sé%%%%lgﬁ@%ﬁ%%@%ﬁ'ﬁ%&}f& 4120 Patent _
Literature 3: Nafp@alruRubl vﬁaiuemﬂmshm@ﬂgt%eeﬁg%poﬁ’@&ﬁﬂhr /i focat i on
No, 2007-530680 Summrary of Invention Technical Problem 20[ 0006] By

the way, It is repghodd aipdying drugs dewhich acoBtormedledeviee tsiypedf Ia
m croneedl e with a desired amount of. physiolqggically active

i ngredi ents (1 ow?iBt g&@%“’\%i“‘@ﬁ@&:@%ﬂﬁ“ﬂ% 03%8%&3%6*%%%1‘%}%8% ght
i ngredi ents suc i i SR | VE: d a
ca?ri er (a thi cE%%lﬁﬁgg%%O%?)O?lggmg&gtopg{t?%1&#%%%@%??%@?%%%%@ it®s

reported that ao2SywlyetorfipdriehiseaRohliemsd wgitna@atE’,Vﬁxiﬁﬁ%bdrﬁ%s afito
efficient drug deli ver% (W2007-091608) . P09-; 0663- 00 [0007]

However, in the noawacadnsrihernsebvepnndithe bks avaldeseribed.i urthenireBitentt s ar e
limted tgQ high.nol ecul ar .wei ght sial ogi_cal ly active |ngredients
such as ;;g]pti de Iétﬁ’éF%HPgt gi‘%els‘gftﬁﬁeﬁgk%f“ efgl?ieﬁh'%é#@f@mowp W8l yner s
to be used as a [ ' j ke agtiv

i ngredi ents (peﬁ?ﬁé{é{ ﬁf&a%\ff I %%%Ela{r%%?#?@eftg@gg%%g %%ha%gr?agtﬁg ‘i on

phenonenon or argiiase, feldssa} Hi0fucRize WREH GilmsViase TndfkRsallide sl i cul t
to obtain a uniformcoating liquid. In order to solve this problem
obt ai ni ng a uni fwtetidloati ng |iquid by adding a surfactant can be

consi dered. Ho r. -sSone _physiol ogi.cally active ingredients are
Tounst abl e, whi (PO PABE 4 stohus _&%ﬁ%#;%m%%%%&Pﬁgcu@rl?%snat ed
by a surfgct ant oqb8ifkioh foranARRLDA vabat o FIAGE 1Rk QLsflides
contain high nolecular wei ght active ingredients, highl'y precise

examples of a coating formulation applied to a microprojection array,




[0010] In order to solve the above-nentioned probl ens, the present

i nventors have keenly studied and carried out screening of coating
25carriers,As a result, they have found that the use of sone

wat er - sol ubl e pol ynmers enabl es reliable uniformm xing of high

FP09- 0663-00 nol ecul ar wei ght active ingredients w thout causing an
aggregati on phenonenon or a phase separati on phenonenon. Furthernore,
the present inventors have also found that setting the concentration
of the water-soluble polymers at 0.1 to 30 wt % enabl es ef f igpigei563-00
coating with 5the high nol ecul ar wei ght active ingredients, and have
reached the present invention. [0011] That is to say, the mcroneedl e
device of the present invention includes a base, and m croneedl| es

capabl e of piercing,a skin and bein i,.Spose n t e, wherein at
| east a part ofaﬁdgh?ﬁﬁwﬁpg¥IPﬂﬁgi@ghgﬁwanégaFikIﬁﬁaﬂggéwhémﬁgée is
coated with a ¢ j o] .0 hj T : { active
i ngredi ent and §%§§?§¥@%%?%Eﬁeq%@%@ﬁggﬁﬁa E%ﬂ?gﬁ%9@?ﬁ?%gﬁﬁnghd

wat er - sol ubl e p?bl}yéﬂijdéne diyl.c odlsb NBarageliterditire03 dtated tBA%hbYlesmidght ,
and the ratio of the content of the water-soluble polymer to a
content of the Hmpgingrthicknebardeprsidghon sevdrele faokys eticknas the ch@ingoat i ng
15agent is 5:1 to 1:100. [001 n, such, a_m croneedl.e device, .since
the coating agen® %BF‘?‘F%SE‘Q fdﬁ“&?’n& rﬂlbq bquB?éjH’B »{fi?a%ﬂﬁly Egﬂﬁati bl e

wi t h hi gh nol ecyl.ar [RVI=TA edi S eqh ar
wei ght active i %‘9@8@%@@’%%&5@% REhoGE P D sheelie ol GfecP Ctld
coating agent subghasitibebf e dodtingfoinyulatdfa, Aswell aehu kbatingtmdétBodssi bl e
to coat microneedles with high nol ecul ar weight active ingredients

wi th a hi gh condesheshi on whil e suppressing aggregation and phase
separation of the, hi% Jol ecul ar wei ght active ingredients.

Furt hernore, by Ho; Hgsﬁhe content of the water-soluble polyner in
the coati age .. 30% by wei ght, coating with the 25hi gh
nDIecularﬂaeighgﬁgéﬁﬁgg&?ﬁg?edients can be conducted efficiently, and
the usability offpadse m croneedl e device can be specifically
F1309-0663-00 i nproved. [0013] In the m croneedl e _device of the
present inventi dlafent hgeralel:- sdVafisnel ptiblisssionnef Betewetionad eHatertom

car boxyvi nyl pol r, ., pal I oxi de, and pol yvi nyl pynplidone.
5[0014] In the d%gﬁﬁﬂﬁgﬁﬁé%@giﬁgaﬁgf the present invention, the
wat er - sol ubl e p%ﬁﬁ?ﬁ;&ﬁ%ﬁ;ﬁr&: C%ﬁ&%&t’!%ﬁicg{&#{%w%%i&m pophent of

t he wat er-sol ubl'e po n the coating age be 0.5 to 10% by

wei ght. [DO15] |Appdiiasion 6. @06ede1Zievi ce of the present invention,
the 10 water-soluble polynmer nay be po%iethylene oxi de, and the
content of the VRatestLentis 2 poVstinoel  Fnblingionoafi dgiemgaenal nByterle 1 to

10% by weight. [0016].1n .t ' eedl e device of the present

i nvention, the viel ?&¥Eﬂﬂﬁﬁ®og§ﬁgﬁﬂ} may be pol yvinyl pyrrolidone,

and t he content =50l ubl e pol ynmer in the coating agent
Bmebabo AT Ees

may be 5 to 30% welg ] I'n the mcroneedl e device of the
present inventi orechhfost Mabisin sol ubl e pol ymer may be carboxyvi nyl
polynmer, and the ratio of the content of the water-soluble po%yner to

the contel of t[AGDEiRphiteowey, ddiskeporiadithphin ader Wecoab grmeadle ip afre t he
coating agent may. be 1-3 to 1;80..[001 In the ,m.cropeedl e deyice of
the present i nvahici@Redls Wét%v%qeé]il9%%1%§£fws§ﬁ%cﬂ@fcﬁge %W&#M ene
oxi de, and the rg@t,j 0 ﬁ@%h t afs to
the content of the hF%Emg@ﬁD e ufgénﬂg?% t %@t?@% ?ﬁg?g%?£2%M n the
coating agent mHgldicAR sheh & pkBtide FHANRREH 3t BRHEODKKID alida Cheier (a

m croneedl e device of the present invention, the water-sol uble

pol yner may be phickeiing hegnf) iokicgetieg liawd. t Astuely.i b ibfepored desitient of

t he wat er - sol ubl | to th t f_the high mol ecul i ght

active i iy edi entetr il ppldmer SutageRyA cDabies op ghriiuel dnfy deifbe ' 9
(WO2007-091608).




[0022] [Figure 1] Figure 1 is a perspective view show ng one exanpl e
of the m croneedl e device according to an enbodi nent. [ Fi gure
2] Figure 2 is a cross sectional view taken along the line Il-11 in
20Figure 1. [Figure 3] Notations (a) to (c) are diagrams show ng one
exanpl e of a coating nethod of the m croneedl es. Description of

Enbodi ment s [ 0023] Herei nbel ow, the enbodi nents of the present
invention will be 25described in detail with reference to attached
drawings. It is to be noted that identical signs are assi gme@stgds3-00
i dentical or equivalent FP09-0663-00 elenents and redundant
description is omtted in the description of the draw ngs. [ 0024]
Figure 1 is a perspective view show ng one exanple of the m croneedl e

devi ce accordin enbodi.mept . Figure 2 i.s a,cr.oss, 5secti onal

Vi ew taken al ond0dFA HRERR B g oBC oS Bhs WRORREATE: gURE 1, a
i ni croneedl e dey : 1 L of

m croneedl es 3 ‘éﬂé%gﬁargggfe %Pgér@cfoggg{% e&g@?ﬁﬁ%\%ﬁ% &ﬂgk%ﬂ :a{i/ﬁﬁre
arranged on t he ingredieme egbhes papidednd [pB&ei6] mitieg of mosand ediep-sblabk 2 is

a foundation to support the 10 m croneedles 3. On the rderoneedl e
base 2, a pl uralpolyness te theoisgh-anct exriar it high raeleerdar waight petivear e

t wo- di mensi onal l.y arranged... The rnicroneed| 3 and the throuygh-holes
4 are alternatel 15‘519%&9@813?4% (AT %n%%?) &aleﬁeglga&ngggrggéi e
rnicroneedl e ba hg,0ug I iol t%}%gﬂ PRESH MhskdsOit

adm ni ster physi%glf%oﬁﬁgh glp%SBg%tei %aﬁﬁigfrle I ent gﬁ?nr’om the g‘écklof t he
m croneedl e baselifficultawebeiin aauhidst caatipnliqiadc inaotder apigblvBoha may
al so be used. The area of the m croneedle base 2 is 0.5 cn2 to 10
cnR, preferabl y protdere, ehgaigingrapunitony oestieg Bawf dyadringe swizctst Gncnp.

It I b i bl fi b f desited si b
conneet i g sevel S CORIRRbS AT EY<oriaats Bp L 4g o r s Eerfg o

m croneed{ges 3 1 : i t h)
t her eof hiqas pre g@%l%%ﬁig%n{%rbg%%aE%j&%ﬂlﬁ;ﬁf@a@%@@yh%lﬁ@?@g?g% for
setting the | engitfacintt he m croneedles 3 at 50 umor nore is to

ensure transdermal adm nistration of active ingredients, and the
reason 25for set[PVHg If hecortinglinuidt dose @opmmidermip centain high auelpenlathe

contact between the m croneedl.es and.nerves so as.t ecurely reduce
Lhe possi bi |1 ty "SFENtFIsGYS ORESasDis, dratis e nrdy o B et of

possibility of Q@ﬂg ﬁgm- ) y\?% : JhRd B les 3
is 500 pin or Iteélgs, e acr%latﬁ%ﬂeo acﬁtl%Ieﬂl ng%agﬂ%}fttge?‘? %gfé?e gased
i nsi de t his skin camivtiye cafiddciveiddyfuetleimurst nick itddlf nay bardifficultar | y

preferable that the |ength of the m croneedl es 3 be 300 5to SQO pm
[0028] At this pdiereforeall a rwrisaiosbiain erdissplyed coptivgegentigiformlyct ur e

2 hecal & shape. “RORBIS ek RIEE SheBsRa R PdbtStr (oio &
structure havi ngogg]eafl e}t)l.ggglpe Wehtior hggoegﬁﬂ t fhRdePUto afﬁ@e I gl udes

a structure 10 lacking a apere(I:I tip. When the mcroneedles 3 are in
a coni cal shape,abaveinentdret podbl¢hs shdbad us ubjkatae ptdvedeenfnidreneedle
approximately 50 to 200 12m Al though the microneedles 3 are in a
coni cal sHhpe i flevise ipslediagte enatiogliaget tthatrdontadscligh avoledilay Weigkigonal
pyram d shape such as a . squar ramd..and the |ike may al so be used.
15[ 0029] As to &° ‘é%@ﬁfe;dleﬁ#@ﬁ%%a@}’lﬂﬂ‘é%‘mq%s 3, the microneedl es are
typi cal ly spacedsfnaid to n#%)i%% a density of approximately one to 10
needl es per mllineter ?ﬂ I's provided in a row of the needles.
Ceneral |y, adj adear0]rlavedear & sioccik apartméntoned pedblond) ehe lpyesant

di stance substantially equal to the space between the needles in a
row, and the 20 Inesiire hasedieenlyi sudigh apd crpbgooHeseRINgG 6F CoFHNE When

there | dle density of 100 need t d
ci 11 ci ent 7y pi o8B The & f. BN dove B! BebaHE 15 BF REFE  han

water-soluble polymers enables reliable uniform mixing of high



20[ 0033] Figure 3 (a) to (c) are diagrans showi ng one exanple of a
coating nethod of the mcroneedles 3. According to this nethod,
firstly, as shown in Figure 3 (a), a coating liquid 10 is swept in
the direction of an arrow A by a squeegee 12 on a nask plate 11 so as
to fill openings 13 with the coating liquid 10. Subsequently, as
shown in 25Figure 3 (b), the mcroneedles 3 are dipped into the
openings 13 of the mask plate 11. Thereafter, as shown in Figure 3
(c), the mcroneedl es FP09-0663-00 3 are pulled out of th j

13 of the mask plate 11. By the above operation, the coati ﬁnggq@ﬁ%@e
coating liquid 10 is provided on the mcroneedles 3. The coating 5is
fixed to the mcroneedles 3 by drying. 5[0034] A range of coating H
of the mcroneedles 3 is controlled by clearance (gap) C shown in
Figure 3 (b). Trgeanlaawaighl actives ingegdionéd wikhon! eRusingnak aBEeEREN t he
basal surface of ;the m croneedles 3 aqd t he bottom sllyuré{hgce of .t he
mask plate 11 (B’gglém??ﬂoek?fegsp 286 SERAraLOD o PRREgIRendl o Fusthergorse ey i ng
to a tension of .t ] ok

m croneedl es 3. &E%%Z&ggsﬁﬁge é?sgtefg%c&eﬂ%% Eﬁﬁgéafhgﬁ%gc%ﬁiag&g?gp& ably
0 to 500 ism Wheatertdotublld pilames adi.ctoc3r wilé endblesefficiehatihg kéthof t he
m croneedles 3 is coated. Although the range of coating H varies
dependi ng on t héhedighhmodseulan avaightr ashise dngzgdignty, and haes) regehegletheat 0
to 500 inn, and it is normally 10 to 500 nm, and preferably

15appr oxi mat el y PEERIMSHORm "1 0035] A thickness of the coating 5 of
the i cr oneed! e it Sriaf ot AR S niGhoRccdtt BEALAB! dhel fFo%nt Bi3bhifm P- M
and nore prefer y'1lto 10 u Generaﬁy, t he thickness of coating
is an average t hhgkdRshas smdasiorondedineraptifie of plekdngea akintdnd being

m croneedl es 3 after drying. The thickness of 20 coating can

general |y be i nelispasasd obythe dissesi whereun af frast fipayk obfa syéce oedt theg

i , ly, b ti ti ft i xat.i f th
AR RNT il el WIRE SN AL AEE IR
3, in order to ;H(i]glizgﬁgl’c%ul %E@.lﬁﬁadtﬁs%#%i&%%ﬁ%&ﬁ&ﬂ-%i@g&gﬁ@j gi cal

properties caus y volatrlization of a solvent of th oat’'i ng

agent, it is prebateabdfthe catpsbluble Hobymeriathy eating agantisdd.l yo Bilsan
instal lation environnent of an FP09-0663-00 apparatus at a constant

| evel . In order hyoveiglyand the grtipefithecaninst af thervateresolublappadyraerdplae t o
ei ther decrease the tepperature.or.increase..the humdi.ty, or control
bot b The. hum ci<P9Ieat OF B HEb AT eo e et s £09H ot
controlledyis, ageqifehabymgohumdity, 50 to 100% R -1, 5 preferably
70 to 100% RI -1, "and nost preferably 90 to 100% RH. When the humdity
i's 50% RH or | eq801yilgnudl £ aidromsetlicakyiceyanertat comingagemisonamgsi ng
physi cal properties of a coating solution_to change. Although a

humi di fi cation ratercglubl polyser dhay ap epropatihie withahish suiecplaioveiglist em
a water spray syste and t he |..k o partigular limtation 10is

i nposed t hereon 2 Vein%’ﬁberaéeéégaﬁ’ﬁ }Hg’fz?i‘b"i%?“ ﬁ’f’e&ﬁ%f‘:{é‘é&n’a‘g{eﬂ?ﬁ 5 sur ed.
As a thickening PORE ¥ EDutalled hBe COMdeNGoch sttistBfally banifrmy
preferable to select a water-soluble polymer, which has hig

wet t abi | 120y and Awhstsulie it &t pissiblg tpcegtaniciezedlbatwith highizdetia
volatility of the solvent, [0037] The coating agent cogntains

physi ol ogi cal | y vaeght\astive inssasients witheshigh popeanirptien while SEPRIFINGr hi gh

nmol ecul ar wei ght_coat.ing carnriers. of, th i gh ecul ar

wei ght coat ng. CBEPERION pd Tiss® SR ERE b o belEBl G5

pol yhydr oxymet h%%‘@éiilahtg.o%rthermore, b:? setting the content of the water-soluble

hydr oxypr opyl cel I'Ul ose, pol yhydr oxypr opyl fret hyl cel | ui ose,

pol ynet hyl cel | ulpobenerdextia aating st ah§.l en 80 tcwkighp ebatirignyith elecohol ,
20pol yvi ni/ﬁl/ pyrrolidone, pullulan, carnellose sodium chondroitin

sul fate, al ur cvghematacular il artvgalngicd katsetandwxonipcted adicuRy,

and the usability of the microneedle device can be specifically



m xture thereof. Anmong them water is nost preferable. A coating
solution in a liquid state or a suspension can typically have a
concentration of beneficial physiologically active ingredients of 0.1
to 65% by weight, preferably 1 to 40% by wei ght, nore preferably 10
to 5 30% by weight. The coating is particularly preferably in a fixed
state. A surfactant can be zwitter ion type, anphoteric ion type,
cationic type, anionic type, or nonionic type. For exanple, the
surfactant can be Tween 20 and Tween 80, other sorbitan defhﬁ?%iﬁﬁ%
such as sorbitan laurate, and al koxyl ated al cohols such as L g 2
For exanple, in 10order to dissolve a |arger anount of high nol ecul ar
wei ght active ingredients into the coating carrier, adding
surfactants is also effective. [0042] O her known pharnaceutlcal
additives may bemaEYed t o t he coatlng as Iong as they do not

U scostty of ¢ ndoBERn R aBRRS drit 87 A EREHY s DR ol ¢ es
of the dried 00% gsohta?@étynﬁb%néyeg@ setaht%attt@,_ﬁ EHSHinde b

i ngredients (drugs) use sent invention aré hig Iecular

wei ght conpound;mbﬁﬂghmﬂmkﬁhuMWmohmmghpyﬂeﬁéﬁﬁ.to, as an index, a
nol ecul ar wei ght of 1000 or nore, and an UE per limt of the nDIecuIar
i

wei ght is ot paw@]t%th‘lafhey nlevoneetlle Adevidte ohi Bin prsERy e, gﬂte

but "o par 1 oul TR Py B e rar b E; Al fpd8nRacts' o
cc-interferon, i i g%&a&egbot@%ﬂ;tte ?%ﬁ@ipﬁﬂg@ﬁt%h?be% @R dyet i N

follicle stlnulatlng or non opi n ‘13 l1tropin cc,
G CSF, GW CSF, Hwwsigiit. chorioni c gonadotropin, 25l eutinizing hornone,
sal non cal citonin | ucagon,, GNR1-1 antagoni st, insulin, human growh
hor none, filgr aiﬂmﬁg Iﬁerdm imcronedleroiavicgl of thePoUseEs vootivei it

aVacei nell nel uduieip R D pht e YRRt Shicmd B¢ roRbRCl ne,

rotavirus vaccingy w%teyasmer tﬂ%/rﬁblsﬁlaﬁ@ baGS Qgentefﬁéye’ﬁé 956! RPHBYS

vacci ne, cancer vaccl ne, nlcot ne vacci ne, diphtheria vaccine,
tetanus 5 vacci meiglpertussi s vaccine, Lynme di sease vaccine, rabies
vacci ne, dlplococcus pneunoni ae vacci ne, yellow fever vaccine,

chol era vacci ne,[0kddnnihe W@éﬁmﬁ@iet@%@ﬁc@fogﬁsPVﬁgﬁlﬁé@n?@beﬂwa

vacci ne, neasl es_vacc ot ul k.sm vac er pes
vacci ne, ot her ORgACT ?@h@&%@g%n g ?Y?% é@@whgmfkﬁfﬁggﬁTﬁe
Fur t her no ph Y, C Iow
nDIecularﬂﬁelgh¥ﬁ%ggﬁgagﬁ$ky%ﬁ a?| ﬁMEﬁ%ﬂﬂ?gggg?%gpg%gﬁﬁﬁgﬂﬁlg

| ong as they haweeightnol ecul ar wei ght of about 1000. [0045] It is to

be noted that these dru s may be used singly or two or nore kinds
thereof may be d gftmﬁmﬁ@mﬂ%e deyiqeo 9 the prrsemfafnvepdon, the

15phar maceuti cal ke ta | e, es a dru a fo

ei ther an inorgéﬁ¥ B?YEWIBWSgW‘@%gggyuggp ggé@% In
order to coat thge %ﬁt&nepﬁteeﬁat%r_mtme *yo@ﬁnéfvdoeﬁlelme\t@bg e ﬁ%ﬁm ve
ingredients (drugs) used in the present” i'nvention reliably an
efficient2y, thenslatubarofeipheackivegingredieth e veitightagemtinasebé dgriedi ent s

20 (drugs) and the anmount of the coating carrier is particularly
i mportant. This [:&).pecause the hi gh nol ecul ar wei ght actlve

i ngredients (dr ndt he coati arrien gre re |red m xed
with each ot herLtgm)sf]jt:‘r*rtﬂ§5a WP F‘ﬁ"ﬁ% (gc‘)’rlﬁga Fbﬁ’l i Pitesg[;{n VtCB ﬁm
deposi ted on theylaianeefbimerin) thixalycniyhesiide, aRPIRAMA of B ratio
of the content of the coatihg carrle t'o the contént of the high

mol ecul ar wei ghtcoatehi W€ ihagwedi-ssitisle (pblwgs) to sthpr efntantbdfy the: higho

FP09- 0663-00 1:100, and further preferably 2:1 to 1:80. The ratio of
the contedt of daelpeslagrweight a&@wmed@ttméh%mgtagmt g bl ghto

1:10.



15 formati on of phase separation after defoam ng by centrifugation
(centrifugation conditions are described in Tables), conpatibility
was evaluated (uniformliquid property = "0" and nonuniformliquid
property = "x"). In Tables 1 to 7, "0" denotes that conpatibility was
observed, and "x" denotes that conpatibility was not observed. It is
to 20 be noted that "% in the follow ng description denotes "% by
wei ght" in the coating agent. After coating was carried out by the
met hod shown in Figure 3, extraction was carried out with §P§§ﬁ$ﬁk
purified water, the content (deposition anount) of BSA, OV, ags
determ ned by the BCA nmethod and sinultaneously the pH at that tine
was determ ned. 25The term "no coating"” in the table shows that no
deposition of polyners to the needl es was observed. [0051] The

fol I owi ng vari ol@019% Ty nthes mieioneadise dlepisey of e pyasens| inyeriéon, the

manuf act ured by N ppo hokubai Co., Ltd. ol yv.i.nyl al ¢ohol.
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by N kko Chemnic , LAY Lot i el 10LHP,
a%d AC- 10SHP) n%i?gg?ﬂré%éﬁywﬁ%on ‘}%r?)'?‘éﬁu ég.ﬂlgtcgﬁ@n%gh%xy li.lhyl ene

pol yoxypr opy! enendtsnbelweighn uttbetingrediclty ifNBB cbaingaizettiion.] téll 15t oni c
manuf act ured by NOB Corporation, and sodi umgol yacryl ate (NP-600 and
NP- 800) nénuf ac{@28d s, Shiowajupingk tie kamounie pie thenwpigr-snlable yoligest.  As

i e R R e
o 2000000,3n0 ROARA0RITBO WALk EtuBHeELEMM 0 WBEARLIE! AR Iy used.
et ene b r

Furt hernore, poly ycol’ manutacture oration, and

vi nyl acet am de convaiicaes of e nistodbegdeatevicar bi de 15 I ndustries Co.,
Inc. were individually used. It is to be noted that the approximate
vi scosity (nPa. ddeatagesesd Edécts pblnyemtiokyvi nyl pol ymer manuf act ured

by Ni kko em c ., Ltd. is 16000.to 2800Q for .grade 980,. 1500 to
7500 for B ade. MR AH0BHEL 1} 595 d0dic Sree Rt B BRREE S opbings)
Table 1 shows t | gg,\[fp@ QPak Richi ween
OVA or BSA and \%gﬁqtgégﬂaﬁm%ta&#%oﬁbu eﬁ%%#lgr n%drhg?a&?'abl esmfhﬁ%e(%@%how
the conpati bi | i tyeifietasden Kdiéliaits,BSAs goskildartbatipw tiyl higle Inyaiesularand
the content of OVA or BSA when microneedles were coated. Tables 4 and
S show t he conpardigit| petivebdngredientoda b sSpeirghnia sl westing egentoxi de,
and the content of O\/AB}(')r iESAivxlnen m croneedl es were coated. Tables 6
and 7 show t he CBApERRHY PRSI ¥EpPog- 0663- 00 bet ween BSA or TT and

pol yvi nylyyr r olg,sg5f ﬁgﬁiuﬁ nt of BSA or TI when
rnicr onee1 | es were coastf'e . E%%EES 00 [0053] [Table 1]
(Compatibility gbo2arious Polyners with OVA or ESA) Pol ymer Pol yner

(34) OVA | VO ConPatibililLY Polymer (V0) I3SA (V)) ,,_ _nobility c1"
Pol yvi nyl pynol i{Bighe Ualignugl isbpeepachye wergthowisgondepngte obthe 35 20
y ol e Bt B0 ah RN b AEpaRARRL a7 e oht: 58, 000)

40 13) x 523 10
[Figure 2] Figure 2 is a cross sectional view taken along the line II-II in

20 Figure 1.
[Figure 3] Notations {a) to (c¢) are diagrams showing one example of a
coating method of the microneedies.
Description of Embodiments
[0023] Hereinbelow, the embodiments of the present invention will be
25 described in detail with reference to attached drawings. It is to be

noted that identical signs are assigned to identical or equivalent
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elements and redundant description is omitted in the description of the
drawings.
[0024] Figure 1 is a perspective view showing one example of the
microneedle device according to an embodiment. Figure 2 is a cross
5 sectional view taken along the line II-IT in Figure 1.
[0025] As shown in Figure 1, a microneedle device 1 has a microneedle
base 2 and a plurality of microneedles 3 capable of piercing the skin
two-dimensionally arranged on the microneedle base 2.
[0026] The microneedle base 2 is a foundation to support the
10 microneedles 3. On the microneedle base 2, a plurality of
through-holes 4 are formed so that they ate two-dimensionally arranged.
The microneedles 3 and the through-holes 4 are alternately arranged in
the direction of a diagonal of the microncedle base 2. By
through-holes 4, it becomes possible to administer physiologically
15 active ingredients from the back of the microneedle base 2. However,
a base lacking such a through-hole may also be used. The area of the
microneedle base 2 is 0.5 em® to 10 em?, preferably 1 cm? to 5 em?, and
more preferably 1 cm®to 3 cm®. It may also be possible to configure a
base of a desired size by connecting several of these microneedle bases
20 2.
[0027] The microneedles 3 each have a minute structure, and a height
(length) thereof h is preferably 50 to 600 pm. At this point, the reason
for setting the length of the microneedles 3 at 50 pm or more is to
| ensure transdermal administration of active ingredients, and the reason
25 for setting the [ength at 600 pm or less is to avoid the contact between

the microneedles and nerves so as to securely reduce the possibility of
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pain and securely avoid the possibility of bleeding, Also, when the
length of the microneedles 3 is 500 yum or less, the amount of active
ingredients to be released inside the skin can be efficiently administered,
It is particularly preferable that the length of the microneedles 3 be 300
5 to 500 pm.
[0028] At this point, a microneedle refers to a projecting structure
including, in a broad sense, a needle shape or a structure containing a
needle shape. However, the microneedle is not limited fo a struetore
having a needle shape with a tapered tip but also includes a structure

10 lacking a tapered tip. When the microneedles 3 are in a conical shape,
a diameter of the basal surface thereof is approximately 50 to 200 pm,
Although the microneedles 3 are in a conical shape in the present
smbodiment, microneedles in a polygonal pyramid shape such as a
square pyramid and the like may also be used.

15 [0029] As to a density of the microneedles 3, the microneedles are
typically spaced apart so that a density of approximately one to 10
needles per millimeter (mm) is provided in a row of the needles.
(renerally, adjacent rows are spaced apart from each other by a distance
substantially equal to the space between the needles in a row, and the

20 needle density is 100 to 10000 needles per cm?. When there is a
needle density of 100 needles or more, the needles can efficiently pierce
the skin, Meanwhile, a needle density of more than 10000 needles
makes it difficult to give the microneedles 3 strength capable of piercing
the skin. The density of the microneedles 3 is preferably 200 to 5000

25 needles, more preferabiy 300 to 2000 needles, and most preferably 400
to 850 needles.
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[0030] While examples of a material of the microneedle base 2 or the
microneedles 3 include silicon, silicon dioxide, ceramics, metals (such
as stainless steel, titanium, nickel, molybdenum, chromium, and cobalt),
and synthetic or natural resin materials, in consideration of the
5 antigenicity of the microneedle and the unit price of the material, a
biodegradable polymer such as polylactic acid, polyglycolide, polylactic
acid-CO-polyglycolide, pullulan, capronolactone, polyurethane, and
polyanhydride, and a synthetic or natural resin material such as
polycarbonate,  polymethacrylic  acid, ethylenevinyl  acetate,
10 polytetrafluoroethylene, and  polyoxymethylene, which are
non-biodegradable polymers, are particulaily preferable,  Further,
polysacchatride such as hyaluronic acid, sodium hyaluronate, pullulan,
dextran, dexfrin, or chondroitin sulfate is also suitable,
[0031] Examples of a production method of the microneedle base 2 or
15 the microneedles 3 include wet etching process or dry etching process
using a silicon base, precision machining using metals or resins (such as
electric discharge method, laser processing, dicing processing, hot
embossing process, and injection mold processing), and machinery
cuiting. By these processing methods, a needle part and a support part
20 are molded into an integrated unit. Examples of a method for
hollowing the needle part include a method in which, following the
production of the needle part, a secondary processing such as laser
processing is performed.
{0032) On the microneedles 3, a coating 5 of a coating agent containing
25 high molecular weight active ingredients and water-soluble polymer is

provided. The coating 5 is a coating in which a coating liquid
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containing high molecular weight active ingredients and compatible
water-soluble polymer is fixed to a part or all of the microneedles 3
and/or the microneedle base 2. Herein, the term "high molecular
weight active ingredient" refers to a physiologically active substance
3 having a molecular weight of 1000 or more, The term "compatible
with" refers to being in a state, in a range of a visual evaluation, in
which no phase separation and no formation of aggregation are
observed in the centrifugation after a solution is prepared. Examples
of the water-soluble polymer compatible with the high molecular weight

10 active ingredients include the below-mentioned carboxyvinyl polymer,
polyethylene oxide, and polyvinyl pyrrolidone. The term “fixed"
refers to a state in which a coating liquid remains attached to an object
almost uniformly. Immediately after coating, a coating liquid is fixed
in a dried state by a known drying method, namely air drying, vacuum

15 drying, freeze drying, or a combination thereof, However, afier
transdermal administration, the coating does not necessarily remain
fixed in a dried state because it may contain a water content that is in
equilibrivm with the surrounding atmosphere or an organic solvent, or
the like.

20 [0033] Figwre 3 (a) to (c) are diagrams showing one example of a
coating method of the microneedles 3. According to this method,
firstly, as shown in Figure 3 (a), a coating liquid 10 is swept in the
direction of an artow A by a squeegee 12 on a mask plate 11 so as to fill
openings 13 with the coating liquid 10. Subsequently, as shown in

25 Figure 3 (b), the microneedles 3 are dipped into the openings 13 of the

mask plate 11,  Thereafier, as shown in Figure 3 (¢), the microneedies

10
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3 ate pulled out of the openings 13 of the mask plate 11. By the above
operation, the coating 5 of the coating liquid 10 is provided on the
microneedles 3, The coating 5 is fixed to the microneedles 3 by
drying.

5 [0034] A range of coating H of the microneedles 3 is controlled by
clearance (gap) C shown in Figure 3 (b). This clearance C is defined
as a distance between the basal surface of the microneedles 3 and the
bottom surface of the mask plate 11 (base thickness is not involved),
and is set according to a tension of the mask plate 11 and the length of

10 the microneedles 3, A range of the distance of clearance C is
preferably 0 to 500 jum, When the distance of clearance C is 0, the
whole of the microneedles 3 is coated. Although the range of coating
H varies depending on the height of the microneedles 3 h, it may be set
at 0 to 500 um, and it is normally 10 to 500 pm, and preferably

15 approximately 30 to 300 um.

[0035] A thickness of the coating 5 of the microneedles 3 is less than 50
pm, preferably less than 25 um, and more preferably 1 to 10 pm.
Generally, the thickness of coating is an average thickness as measured
over the surface of the microneedles 3 after drying. The thickness of

20 coating can generally be increased by applying multiple films of the
coating carrier, namely, by repeating a coating process after fixation of
the coating cartier,

[0036] When coating is performed on the microneedles 3, in order to
minimize changes in drug concentrations and physical properties caused

25 by volatilization of a solvent of the coating agent, it is preferable to

control temperature and humidity in an installation environment of an

11
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apparatus at a constant level. In order to prevent solvent evaporation,
it is preferable to either decrease the termperature or increase the
humidity, or control both. The humidity at room temperature when the
tempetature is not conirolled is, as a relative humidity, 50 to 100% RH,
5 preferably 70 to 100% RH, and most preferably 90 to 100% RH.
When the humidity is 50% R or less, significant solvent evaporation
occuts, causing physical properties of a coating solution to change.
Although a humidification method includes a vapor system, a steam
vapor system, a water spray system, and the like, no particular limitation
10 is imposed thereon as long as an intended humidity condition is assured,
As a thickening agent mixed into the coating solution, it is preferable fo
select & water-soluble polymer, which has high wettability and moisture
retaining properties that minimize the volatility of the solvent.
[0037] The coating agent containg physiologically active ingredients
15 and purified water and/or high molecular weight coating carriers.
Examples of the high molecular weight coating catjer include
polyethylene oxide, polyhydroxymethylcellnlose,
hydroxypropyleellulose, polyhydroxypropylmethylcellulose,
polymethyleellulose, dextran, polyethylene glycol, polyvinyl alcohol,
20 polyvinyl pyrrolidone, pullulan, carmellose sodium, chondroitin sulfate,
hyaluronic acid, sodium hyaluronate, dextrin, and gum arabic.
[0038] As the coating carrier, a water-soluble high molecular weight
catrier that is compatible (having the property of being homogeneously
mixed) with high molecular weight active ingredients is preferable,
25 Specifically, polyvinyl pymolidone, polyvinyl alcohol, carboxyvinyl
polymer, polyacrylic acid, sodium polyacrylate, polyoxyethylene

12
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polyoxypropylenc glycol, Pluronic, polyethylene oxide, polyethylene
glycol, polyvinyl acetamide, and the like, are preferable.
Carboxyvinyl polymet, polyethylene oxide, and polyvinyl pyrrolidone
are particularly preferable. Carboxyvinyl polymer is most preferable.

5 [0039] A content of the coating carrier in the coating agent is 0.1 to
70% by weight, preferably 0.1 to 60% by weight, and particularly
preferably 0.1 to 30% by weight. The coating carrier may have to
have a certain degree of viscosity so as not to drip, and a viscosity of
approximately 100 to 100000 cps is necessary. A more preferable

10 viscosity is 500 to 60000 cps.  For the viscosity being within the above
range, it becomes possible to apply a desired amount of a coating
solution at once without depending on the material of the microneedles
3. Also, generally, there is a fendency that the higher the viscosity, the
larger the amount of a coating solution.

15 [00407 A content of carboxyvinyl polymer in the coating agent is
preferably 0.5 to 10% by weight, and particularly preferably about 1%
by weight. Furthermore, a content of polyethylene oxide in the coating
agent is preferably 1 to 10% by weight, and particularly preferably 2 to
3% by weight, Furthermore, a content of polyvinyl pyrrolidone in the

20 coating agent is preferably 5 to 30% by weight, and particularly
preferably 10 to 20% by weight.

[0041] A liquid composition used for coating the microneedles 3 is
prepared by mixing biocompatible carriers, beneficial physiologically
active ingredients to be delivered, and in some cases, any of coating aids

25 with a volatile liquid. The volatile liquid can be water, dimethyl

sulfoxide, dimethyl formamide, ethanol, isopropyl alcohol, and a

13
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mixture thereof. Among them, water is most preferable. A coating
solution in a liquid state or a suspension can typically have a
concentration of beneficial physiologically active ingredients of 0.1 to
65% by weight, preferably 1 to 40% by weight, more preferably 10 to
5 30% by weight. The coating is particularly preferably in a fixed state,
A surfactant can be zwitter fon type, amphoteric ion type, cationic type,
anionic type, or nonionic type. For example, the surfactant can be
Tween 20 and Tween 80, other sorbitan derivatives such as sorbitan
laurate, and alkoxylated alcohols such as Laureth-4. For example, in
10 - order to dissolve a larger amount of high molecnlar weight active
ingredients into the coating carrier, adding surfactants is also effective.
[0042] Other known pharmaceutical additives may be added to the
coating as long as they do not adversely affect a necessary solubility and
characteristics of the viscosity of the coating as well as nature and
15 physical properties of the dried coating.
[0043] The high molecular weight active ingredients (diugs) used in the
present invention are high molecular weight compounds. High
molecular weight refers to, as an index, a molecular weight of 1000 ot
more, and an upper limit of the molecular weight is not particularly set.
20 As the high molecular weight compound, peptide, protein, DNA, RNA,
and the like, are considered, but no particular limitation is imposed.
Examples include o-interferon, B-interferon for multiple sclerosis,
erythropoietin, follicle stimulating hormone (FSH), follitropin §,
follitropin &, G-CSF, GM-CSF, human chorionic gonadotropin,
25 leutinizing hormone, salmon calcitonin, ghicagon, GNRY antagonist,

insulin, human growth hormone, filgrastim, heparin, low molecular

14
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weight heparin, parathyroid hormone (PTH), and somatropin.  Also,
examples of a vaccine include influenza vaccine, Japanese encephalitis
vaccine, rotavirus vaccine, Alzheimer's disease vaccine, arteriosclerosis
vaccine, cancet vaccine, nicotine vaccing, diphtheria vaccine, tetanus
5 vaccine, pertussis yaccine, Lyme disease vaccine, rabies vaccine,

diplococous pneumoniae vaccine, yellow fever vaccine, cholera vaccine,
vaccinia vaccine, tuberculosis  vaccing, rubella vaccine, measles
vaccine, mumps vaceine, botulism vaccine, hetpes vaccine, other DNA
yaccines, and hepatitis B vaccine.

10 [0044] Furthermore, physiologically active substances may be vaccine,
low molecular weight peptide, saccharide, nucleic acid, and the like, a8
long as they have a molecular weight of about 1000,
[0045] It is to be noted that these drugs may be used singly or two or
more kinds thereof may be used in combination.  As long as the salt is

15 pharmaceutically acceptable, needless to say, a drug in a form of either
an inorganic salt or an organic salt is encompagsed.
[0046] In order to coat the microneedies 3 with high molecular weight
active ingredients (drugs) used in the present invention. reliably and
efficiently, the yate of the high molecular weight active ingredients

20 (drugs) and the amount of the coating carrier is particularly important.
This is because the high molecular weight active ingredients (drugs) and
the coating carrier are required to be mixed with each other uniformly
with high compatibility, and to be deposited on the microneedles with
high viscosity.

25 [0047] The ratio of the content of the coating carrier to the content of

the high molecular weight active ingredients (drugs) is preferably 5:11t0

15
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1:100, and further preferably 2:1 to 1:80. The ratio of the content of
carboxyvinyl polymer to the content of the high molecular weight active
ingredients (drugs) is preferably 1:3 to 1:80, the ratio of the content of
polyethylene oxide to the content of the high molecular weight active
ingredients (drugs) is preferably 1:3 to 1:10, and the ratio of the content
of polyvinyl pyrrolidone to the content of the high molecular weight
active ingredients (drugs) is preferably 2:1 to 1.5, In this way, by
setting the ratio of the content at a preferable ratio of the content
according to the properiies of the respective polymers, a coating agent
contains a high dose of high molecular weight active ingredients
(drugs), and thus the coating agent can be preferably deposited on the
microneedles 3 without dripping. Furthermore, the coating agent can
be highly filled in a mask plate 11 (Figure 3), and since the coating
agent is securely fixed to the microneedles 3 after dried following to
coating, it is possible to prevent the coating agent from dropping during
transport and/or operation of piercing a skin,

[0048] When administration is perfortmed using the microneedle device
1, an auxiliary device for fixing the microneedls device 1 may be used,
or direct administration by hand-pushing may be possible. When the
microneedle device 1 is contacted with the skin, it is administered by a
force of 1.0 to 10 kg, preferably by a force of 1.0 to 7 kg, and more
preferably by a force of 1.0 to 4 kg.  Also, administration time at such
a force is not so long, and it is from several seconds to several minutes
at longest, and depending on the case, instant administration that takes
less than a second is also possible. However, it is also possible to fix

the microneedle device 1 on the skin thereafler for continuous
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(150110rpm x 2.mn) - 18 Carboxyvinyl polyner 980 2 13.3 0 (15000r pm
X 2mn) 10 Carboxyvinyl polynmer 980 1 26.7 0 (15000r pm x 2m n)

Car boxyvi nyl

10

15

20

25

pol ymer
pol ymer 980 0.5 33

administeation of active ingredients.

Examples

[0049] Hereinbelow, the present invention will be specifically described
based on Examples; however, the present invention is not limited in any
way to these Examples.

[0050] (Example 1) Test to Confirm Compatibility between Various
Polymers and BSA and OVA

(Operation Procedure)

As models of high molecular weight active ingredients, BSA
(bovine serum albumin), OVA (ovalbumin) and TI (trypsin inhibitor)
were employed, and mixed aqueous solutions of various polymers and
BSA, OVA or TI were prepared according to the conditions shown in
Tables 1 to 7 mentioned below. Then, by confirming presence or
absence of formation of aggregate or presence or absence of the
formation of phase separation after defoaming by centrifugation
(centrifugation conditions are described in Tables), compatibility was
evaluated (uniform liquid property = "o" and nonuniform liquid
property = "x"). In Tables 1 to 7, "o" denotes that compatibility was
observed, and "x" denotes that compatibility was not observed, It is to
be noted that "%" in the following description denotes "% by weight" in
the coating agent. After coating wags carried out by the method shown
in Figure 3, extraction was carried out with 1 ml of purified water, the
content (deposition amount) of BSA, OVA or TI was determined by the
BCA method and simultaneously the pH at that time was determined.
The term "no coating” in the fable shows that no deposition of polymers

to the needles was observed.
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[0051] The following wvarious polymers were used.  Polyvinyl
pyrrolidone manufactured by Nippon Shokubai Co., Ltd,, polyvinyl
alcohol mamufactured by Kuraray Co. Litd., carboxyvinyl polymer
manufactured by Nikko Chemicals Co.,, Lid, polyacrylic acid
(AC-10LP, AC-10LHP, and AC-10SHP) manufactured by Nihon
Junyaku Co, Lid, polyoxyethylene polyoxypropylene glycol
manufactured by NOF Corporation, Pluronic manufactured by NOF
Corporation, and sodium polyacrylate (NP-600 and NP-800)
manufactured by Showa Denko K.K. were individually used, As
polyethylene oxides, a grade having a molecular weight of 900000
manufactured by Union Carbide, and grades having a molecular weight
of 2000000 and 5000000 manufactured by SIGMA, were individually
used.  Furthermore, polyethylene glycol manufactured by NOF
Corporation, and vinyl acetamide manufactured by Nippon Carbide
Industries Co., Inc. were individually used. It is to be noted that the
approximate viscosity (mPa-s/20°C-0.2%) of the carboxyvinyl polymer
manufactured by Nikke Chemicals Co., Ltd. is 16000 to 28000 for
grade 980, 1500 to 7500 for grade 981, and 2000 to 12000 for grade
ETD2050.

[0052] Table 1 shows the results with respect to the compatibility
between OVA or BSA and various water-soluble polymers. Tables 2
and 3 show the compatibility between OVA or BSA and carboxyvinyl
polymer, and the comtent of OVA or BSA when microneedles were
coated. Tables 4 and 5 show the compatibility between OVA or BSA
and polyethylene oxide, and the content of OVA or BSA when

microneedles were coated. Tables 6 and 7 show the compatibility
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0 (15000rpm x 10m n) 3.8 10 Carboxyvinyl polyner (ETD2050) 3,3 26.7 O
(150001pm x 2min) 4.6 21 CMOOXyYl nyl pol ymer (ETD2050) 1 36 O
(15000mm x 2m n) Si 89 Carboxyvinyl polyner (ETD2050) 0.5 36 X - -

[ 0055] [Table 3] (Conpatibility of Carboxyvinyl Polymer wth ESA and
Content in Com ng) Polynmer Polynmer WO BSA WO Conpatibility
(centriffigation condition) pH Content in coating 0.18) Carboxyvinyl
polymer 980 1,5 20 x - Carboityvinyl polynmer 980 2 13.3 x

Car boxyvi nyl pol mer 980 1 FP09-0663-00

between BSA or TT and polyvinyl pywolidone, and the content of BSA

or TI when microneedles were coated.
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26.7 0 (15000r pmx2rain) 21 Carboxyvinyl polymer 980 1 33 0 (150001pm
X 2mn) 5.4 135 Carboxyvinyl polynmer 980 1 40 O (15000mm x 2min) 5.5
129 Car boxyvi nyl polynmer 980 0,5 33 x . Carboxyvinyl polynmer 980 0.3
36 X Car boxyvi nyi polymer 981 5 20 x - Carboxyvinyl polynmer 981
6.7 13.3 X Car boxyvi nyl polymer 981 3.3 26.7 X Car boxyvi nyl

pol ymer 981 1

FP09-0663-00

[0053] [Table 1]

(Compatibility of Various Polymers with OVA or BSA)

Polymer Po{]ﬁ?“ ?;S\ Compatibility Po{l%mr I?;“;L Compatibility
Polyvinyl fidone
{average mo[ecu[{: wiigfil)tr:r;&oﬂﬂ} 30 20 * 3 » *
Polyvinyl pymrolidons
(averape mu!ccul::: wiiglg: 58,000) 1o 13.3 * 52.3 10 %
Polyvinyl olidone
(aversge moleculhr weight 300y | 20 | 267 % - - )
Polyvinyl pyrrolidons
(average molecular weight:{ 15 20 O 15 20 x
1,.300,200)
Polyviny] pymolidons
(average molccular weight:| 20 133 O 2235 10 X
1,300,000}
Polyvinyl pyrrolidone
(avermpe molecular weight: | 10 26.7 O i 13.3 %
1,300,000)
Polyviayl pyrrolidone
(wverape mlecular weight:( 10 33 O 24 3 ®
1,300,008)
Polyvinyl pymofidone
(avernge molecular weight 10 40 O 10 26.7 b
1,300,000)
Polyvinyl pymolidone
{average molecular weight: - - - & 2 %
1,300,000}
Polyvinyl alcohol 117] 10 | 16.7 x i0 16.7 x
Polyvinyl alcahol 117 h1 167 X ] 16.7 X
Polyvinyl alcohal 30| 10 20 x 10 20 x
Polyvingl alechol 220 133 133 S 13.3 13.3 ¥
Palyvinyl aleohol 220] 6.7 26.7 * 6.7 267 %
Corboxyvinyl polymer 580 1.5 20 O 1.5 20 X
Carboxyeinyl polymer 980 2 (3.3 O 2 13.3 X
Carboxyvinyl polymer 930 ] 26.7 O 1 26,7 O
Cexboxyvinyl polymer 980 1 33 O 1 33 Q
Carboxyvinyl polpmer 980| 05 | 13 X 1 40 o]
Carboxyvinyl polymer 280| 0.3 36 X 0.5 33 x
Carboxyvinyl polymer 980 - - - 03 16 x
Carboxyvingl polymer 981 5 20 X 3 20 X
Carboxyvinyl polymer 981| 6.7 13.3 ® 6.7 133 X
Carboxyviny) polymer 981 3.3 26.7 0 33 26.7 X
Carboxyvinyl polymer 531 i 36 O 1 6 [9;
Carboxyyingt polymer 9811 0.5 36 X 0.5 16 X
Carboxyvinyl polymer (BTD2050)| 5 20 X 5 20 X
Carboxyvinyl polymer (ETD2030)| 6.7 13.3 o) 6.7 13.3 %
Carhoxyviny! polymer (ETD2050)| 3.3 26.7 Q 33 267 X
Carboxyvinyl polymer (ETD2050) 1 36 O 1 36 O
Carboxyvinyl polymer (ETD2050)| 0.5 36 ® 0.5 16 X
Polyacrylic acid (AC-10L2
{molecular J'rs:{t-,ilght: ZDUUE) 1o 300{)[)% 30 20 0 30 L *
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36 0 (15000rpm x 2min) 5.4 93 Carbavvinyl polymer 981 0.5 36 x
Car boxyvi nyl polymer (ETD2050) 5 20 x . Carboxyvinyl polyner
(ETD2050) 6.7 13.3 Car boxyvi nyl polynmer (ETD2050) 3,3 26.7 x
Car boxri nyl polynmer (ETD2050) 1 36 0 (15000rpm x 2min) 5.4 123
Car boxyvi nyl pol ynmer (ETD2050) 0,5 36 x FP09- 0663- 00 [ 0056] [ Table
4] (Conpatibility of Polyethyl ene Oxi de Polynmer with OVA and Content
I n Coating) Polynmer Polyner (%9 OVA (%
FP09-0663-00

Polymer | OVA Polymer | BSA

Palymer ) (%) Compatieiity (&%) (%) Compatibility

Polyacrylic acid (AC-10LP)
{molecular weipht: 20000 to 30000)
Polyacrylic acld {AC-10LP)
{moleenlar weight: 20600 to 36000}
Polyacrylic acid {AC-I0LHE)
{moleculpr weight: 200000 fo| 10 20 % 10 20
306000}

Polyacrylic acld (AC-10LHP}
(molecular weight: 206000t  13.3 133 % 133 13.3
3000G5)

Polyacrylic acld (AC-10LEF)
(molceular weight: 200000 t0| 6.7 26.7 ® 6.7 26.7
3000040)

Polyacrylle zeld (AC-105BFP)
(moicenlar weight: 1000060 to 5 20 x 5 20
1300000}

Paolyacrylic acid (AC-108HP)
(molecular weight: 100000040| 6.7 133 ® 6.7 133
1500000)

Polyacrylic acid (AC-105HP)
(molecular weight: 1000000 to| 3.3 26.7 Q 313 26.7
1300000)

Polyoxyethylene polyoxypropylene
glycol (200E.0.X70P.0)
Polyoxyethylene polyoxypropylens
glycol (200E.0.XT0P.0)
Polyoxyethylene polycxypropylene

40 133 X 40 133

20 26.7 b3 20 267

20 20

<

20 0

26.7 133

p. 8

26.7 13.3

-'ixxxOOxOx-xROxooooOxxxxOx x X ' x > b4 % ¥

plycol @UOEOXT0ROY| | 287 : B3 | %7
. Pluronic F6B| 23 20 x 23 20
Pluronic F68| 333 ) 13.3 % 33.3 13.3
Pluronic F68| 167 | 267 % 167 26,7
Sodivm polvacrylate (NP-600) 3 16.7 O 3 16.7
Sodium poiyacrylate (NP-600)| 1.5 | 167 ) L.5 16.7
Sodium polyacrylate (NP-800) 3 16.7 O 3 16.7
Sodiom polyacrylate (NP-200)) 1.5 16,7 9] 15 16.7
Polyethylene oxide (MWS00000) 3 187 0] k] 16.7
Polyethylene oxide (MWS00000)| 3 30 O 3 an
Polyethylene cocide MWS00DG0) 3 40 % 1.5 167
Polyethylene oxide (MW900000)] 15 | 167 @] 1.5 £l
Polyethylene oxide (MWO00000)] 15 30 0) 13 40
Paolyethylenc oxide (MWI00000) | 1.5 40 b -
Polyeihylene oxids dW2000000) 2 20 O 2 20
Palyethylene oxide QdW2000000) [ 2.7 13.3 O 27 133
Polyethylene oxide MW2000000) | 1.3 26.7 % £3 267
Polyethylene oxide QAW30Q00000)| 1.5 20 Q 1.5 il
Polyethylenc oxide (MW5000000Y| 2 13.3 O 2 13.3
Polycthylene oxide (MW3000000) | 26.7 X { 26.7
Polycthylenc glycol 20000 20 16.7 x 20 a7
Polyethylene glycol 20000 10 16.7 X 10 167
Polyvinyl actlamide k| 6.7 b - -
Polyvinyl acctamide| 1.5 167 O - -
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Compatibility (ccntrikation condition) pit Content in coating (PO
Pol yet hyl ene oxi de (MA00000) 3 16.7 O (15000rpm x 2mn) 7

Pol yet hyl ene oxi de (MAB00000) 3 30 O (15000rpm x 2mn) - 11

Pol yet hyl ene oxi de (MA00000) 3 40 x Pol yet hyl ene oxi de (MA00000)
1.5 16.7 0 (150001pm x 2m n) 4 Polyethyl ene oxi de (MA00000) 1.5 30
0 (15000rpm x 2min) 9 Pol yethyl ene ndde ((W00000) 1.5 40 x

Pol yet hyl ene oxi de (MA2000000) 2 20 O (15000rpm x 2inin) 7.0 17

¥P09-0663-00

[0054] [Table 2]

{Compatibility of Carboxyvinyl Pelymer wilh OVA and Content in Coating)

Compafibility .
ol OVA A N Content in
Polymer Folymer (%) ) (ca;r;l&f{z:ig;rgm pH coating (1g)
Carboxyviny] polymer 980 1.5 20 OHEIS 000rpm x 2min) | - i8
Carbosyvinyl polymer 980 2 13.3 | O (15000mpm x 2min) | - i0
Carboxyvinyl polymer 988 1 267 | Q (15000rpm x 2min) | - 13
Carboxyvinyl polymer 980 1 33 | O (15000rpm % 2min) | 54 55
Carboxyvinyl polymer 980 0.5 13 X - -
Carboxyvinyl polymer 980 0.3 35 X - -
Carboxyvinyl polymer 981 5 20 % - -
Carboxyvinyl polymer 981 6.7 13.3 X - -
Carboxyvinyl polymer 931 3.3 26.7 | © (15000mpm x Lsmin) | - No coating
Carboxyviny] polymer 981 1 36 | © (15000rpm x 2min) | 5.2 25
Carboxyviny! polymer 981 0.3 36 X - :
Carboxyvinyl polymer (ETD2050) 5 20 % - -
Carboxyeing] polymer (BTD2050) 6.7 13.3 | O (15000rpm x 10minyj 3.8 i0
Carboxyvinyl polymer (ETD2050)| 3.3 267 | QO (15000epm x 2min) | 4.6 21
Carboxyvingd polymer (ETD2050) 1 36 | O (15000mpm x 2min) | 5.3 89
Carboxyvinyl polymer (ETD2050) 0.5 36 X - -
[0055] [Table 3]
5 (Compatibility of Carboxyvinyl Polyincr with BSA and Content in Coating)
Cormpatibifi . .
Polymer Polymer (%) BSA (ccntx?i ﬁlgati:'j:'l ol Confeni in costing
(%) condition) g)
Carboxyvinyl polymer 980 15 20 % - -
Carboxyvinyl polymer 980 2 13.3 x - -
Carboxyvinyl polymer 980 1 267 | O (15000mpmx drofny| - 2
Carhoxyvinyl polymer 980 1 33 | O (15000mpmx2min) | 5.4 135
Carboxyvinyl polymer 980 1 40 [O (15000pmx 2min)| 5.5 129
Carhoxyvingl palymer 980 0.5 33 ® - -
Carboxyvinyl polymer 250 0.3 36 X - z
" Carboxyvinyl polynater 931 5 20 % - -
Carboxyvinyl polymer 941 6.7 133 X - -
Carboxyvinyl polymer 981 33 26.7 X - -
Carboxyvinyl polymer 081 1 36 | QO (15000rpm % 2miny{ 5.4 93
Cuarboxyviayl polymer 931 0.5 36 bl - "
Carboxyvinyl poiymer (ETD2050) 5 20 X . -
Carboxyvinyl polymer (RTD2050) 6.7 133 b - -
Carboxyvinyl polymer (ETD2030) 3.3 26.7 X - -
Corboxyvinyl polymer (ETD2030) 1 36 | O (15000rpm x 2min) | 5.4 123
Carboxyvinyl polymer (ETD2050) 0.5 36 ® - -
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Pol yet hyl ene oxi de (MA2000000) 2.7 13.3 0 (15000rpm x 2mn) 7.1 15
Pol yet hyl ene oxi de (b{W2000000) 1.3 263 IC - Polyethyl ene oxide
(MAB000000) 1.5 20 O (15000rpna x 2rnin) 7.0 17 Pol yethyl ene oxi de
(MALOO0000) 2 13.3 0 (15000rpm x 2mn) 7.1 13 Pol yet hyl ene oxi de
(MABO00000) I 26.7 X [0057] [Table 5] Conpatibility of

Pol yet hyl ene Oxi de "Pol yner with ESA and Cont nt in Coating) Polyner
Pol ymer (% OVA (9% Conpatibility (centrifugation condition) pit
Content in coaling (PO Polyethyl ene oxi de (MA00000) 3 16. FRD9-0663-00
(15000r pm x 2m n)

[0056] [Table 4]

(Competibility of Polyethylens Oxide Polymer with OVA and Confent in Catling)

Compalibili . "
Polymer Polymer (34) ?;g‘ (ccntn?ﬁlgatitn};x pH Conlen(tuu;)coatmg
condition)

Polyethylene oxide (MW300600) 3 167 [O {15000mpm = 2min}} - 7

Polyethylene oxide (MW900000) 3 30 | O (15000mm > 2min}} - 11

Polyethylene oxide (MW500000) 3 40 X - -

Polyethylene oxide MWS00000) 1.5 167 | O {15000pm < 2mln)| - 4

Polyethylene nxide (LWI00000) 1.5 30 | O (15000pm % 2min)| - g

Paolyethylene oxide (MW3I00000) 1.5 40 b - -
Polyethylens oxide (MW2000500) 2 20 1O (15000pm = 2min)| 7.0 17
Polyeihylens oxide (MW2000000) 2.7 133 O (15000rpmx 2min){ 7.1 15
Polyethylens oxide (MW2000000) 1.3 26.7 X - -
Palyethylene oxide (MW5000000) 1.5 20 [O (15000rpm x 2min}| 7.0 i7
Polyathylene oxide (MW3S00¢000) 2 13.3 | O (15000rpm x 2min) | 7.1 i3
Folyethylene oxide (MITS000000) 1 26,7 * - -

[0057] [Table 5]
5 {Compatibility of Polycthylene Oxide Polymer with BSA and Content in Conting)
Compatibili \ .
Polymer Polymmer (9) ?;Z‘; omitgation | pH C"“‘”’E;;)““"‘“‘g
condition)

Polycthylens oxide (MWI00000) 3 167 1O (15000mpm x 2min)] - 4

Polyethylens oxide (MWI00000) 3 30 X - -

Polyethylens oxide (W900000) 1.5 167 | O (3000rpmx Smin) { - é

Polyethylene oxide (MW200000) 1.5 10 X . -

Polyethylene oxide (MW200000) 1.5 40 X - -
Polyethylens oxide MW2000000) 2 0 » - -
Polyethylene oxide (MW2000000) | 2.7 13.3 1O (15000pm x 2min) [ 7.0 13
Polyethylene oxide (M W2000000) 1.3 26.7 x - -
Polyethylene oxide (AWS000000) L5 20 O (15000mpm x 2min)| 6.8 12
Polyethylene oxide (MW5000000) 2 133 |O (§5000mpm x 2min}| 6.9 8
Poiyethylene oxide (MW3000000) 1 26.7 X - -
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4 Pol yet hyl ene oxi de (MA00000) 3 30 x Pol yet hyl ene oxi de
(MAB00000) 1.5 16.7 O (5000rpm x Sot) 6 Polyethyl ene oxide
(4VW900000) 1.5 30 x Pol yet hyl ene oxi de (14W00000) 1.5 40 x .

Pol yet hyl ene oxi de (MA2000000) 2 20 x Pol yet hyl ene oxi de
(MA2000000) 2.7 13.3 0 (15000rpm x 2m n) 71) 13 Pol yet hyl ene oxi de
(4W2000000) 1.3 26.7 x - Polyethylene oxide (MABO0O0000) 1.5 20 O
(15000zpm x 2mn) 6.8

FP(9-0663-00

[0058] [Table 6]

(Compatibility of Polyvinyl Pyrrolidons Polymer with BSA and Content in Coaling}

Compatibifity . .
Polymer Polymer (%) ?;,])A (centrifugation pH Content in conting
o conditign)y (ug)
Folyvinyl pyrrolidone 10 2 « j
{averape molecolar weight: 58,000)
Polyvinyl pyrralidone R
(avérage molecular weight: sa.000y| 40 133 X
Polyviny! pyrrofidone
(average molecular weight: 58,000} 20 267 * B
Polyvingl pymalidone .
(average molecular weight 1,300,000) 15 0 | O (15000rpm x 2min) | 6.7 24
Polyviny] pymrolidone .
{average molecular welght: 1,300,000) 20 133 | O (15000pm x 2min}{ 6.5 2
Polyviny] pymolidone .
(average molceular weight: 1,300,000) 10 267 | O (13000rpm x Zmin) | 6.8 28
Palyvinyl pyrrolidons .
{average moleenlar welght; 1,300,000 10 331 O (15000rpm x 2min) .9 5
Polyvinyl pyrrolidance .
(average molecular weight: 1,300,000) 0 40 | O (15000mm x Smin) | 7.0 2
[0059] [Table 7]
5 {Compatibility of Pelyvinyl Pyrrolidone Polymer with TI and Content in Coating)
Compatibility . .
Polymer Polymor (%) | TI(%) |  (cenuifupation | pH C”“‘““(t ";)“""’“3
condition) H
Polyvinyl pyrrolidone 15 20 "
{average molecular weight: 1,300,000)
Polyvinyd pyrrofidone O (15000mpm =
(average molecular weight: 1,360,000) 20 133 2min) 6.6 L
Polyvinyl pymrolidone
{averape molecular weight: 1,360,000) 1a 26.7 x

[0060] As shown in Table 1, when the blending ratio of physiologically
active ingredients and water-soluble polymer iy optimized, high
compatibility with both OVA and BSA is observed in carboxyvinyl
10 polymer and polyethylene oxide, and high compatibility with only OVA
is observed in polyvinyl pyrrolidone. However, polyvinyl pyrrolidone
shows relatively preferable compatibility with OVA when the average
molecular weight is not 58000 but 1300000.
[0061] As shown in Tables 2 and 3, carboxyvinyl polymer (981) has a
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12 Pol yet hyl ene oxi de ( MABO00000) 2 13.3 0 (15000rpm x 2min) 6.9 8
Pol yet hyl ene oxi de (10/5000000) 1 26.7 - FP09- 0663- 00 [ 0058]

[ Table 6] (Conpatibility of Polyvinyl Pyrroltdone Polyner with BSA
m d Content in Coaling) Polynmer Polymer (9% OVA (94) Conpatibility
(centrifugation condition) pll Content in coating (pg) Polyvinyl
pyrrolidone 30 (average nol ecul ar weight: 58,000) 20 x -

Pol yvi nyl pyrrolidonc (verge nol ecul ar wei ght: 58.000) 40 13,3 x -
Pol yvi nyl pyrrolidone (average nol ecul ar wei ght: 58, 000) 20FP26-0663-00
Pol yvi nyl pyrrolidone (average nol ecul ar wei ght: 1,300,000) 15

viscosity of 1500 to 7500 (mPa-s/20°C-0.2%), which is lower than that
of the other grades, and it has a compatibility but the conient in the
coating tends to be lower, suggesting that the viscosity of the
water-soluble polymer is involved in the confent of BSA or OVA in the
5 coating. In particular, in other grades 980 and ETD2050, it has been
revealed that coating with high concentration OVA or BSA is possible
when the polymer concentration is about 1%. Furthermore, since
effective application is possible at pH 5.2 to 5.4, it is considered that
cartboxyvinyl polymer i suvitable for application of high molecular
10 weight active ingredients which are stable and dissolved (or uniformly
dispersed) around this pH.
[0062] As shown in Tables 4 and 5, polyethylene oxide was confirmed
to have a compatibility with OVA or BSA in substantially all the prades
(molecular welghts: 900000, 2000000, and 5000000), Tt has been
15 revealed that relatively preferable coating is possible when the polymer
concentration is 2 to 3%. Furthermore, since application is possible
around the neufrality of pH 6.8 to 7.1, it is considered that polyethylene
oxide is suitable for application of high molecular weight active
ingredients which are stable and dissolved (or uniformly dispersed)
20 around this pH.
[0063] As shown in Tables 6 and 7, it has been confirmed that
polyvinyl pyrrolidone has a compatibility with OVA or TI in the grade
of an average molecular weight of 1300000. It has been revealed that
coating is possible at the polymer concentration of 10 to 20%,
25 Furthermore, since application is possible, around weak acidity to

neutrality, pH 6.5 to 7.0, it is considered that polyvinyl pyrrolidone is
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20 0 (1500011M x 211lin) 6.7 24 Pol yvi nyl pynol i done
(average nol ecul ar weight: 1,300,000) 20 13,3 0 (15000 pmx 2mn) 6,5
22 Pol yvi nyl pyrrolidone (average nol ecul ar wei ght:

1, 300,000) 10 26.7 O (15000rpm x 2mn) 8 28 Pol yvi nyl

pynol i dont (average nol ecul ar weight: 1,300)000) 10 33 0 (15000rpm x
2mn) 6.9 75 Pol yvi nyl pyrrolldone (average nol ecul ar

wei ght: 1,300,000) 10 Ao O (15000rpni x 5Smn) 7.0 22 [0059] [Table
7] S5(Compatibility of Polyvinyl Pyrrolidone Polymer wth Tkpab%ss3-00
Content in Coating) Polymer Polynmer (% TI (% Conpatibility
(centrifugation condition) pH Content in coating (PO

Pol yvi nyl pyrrolidone (average nol ecul ar weight: 1,300,000) i , 1" 20
X Pol yyi nyl rolidone Overage nol.ecul ar [ ;
1, 300, 000) suita% e ?3/1 afp)f{cat?on oP h?gh moﬁec%ﬁar wmght ac%Vewlﬁgrgerents

which are stable and dissolved (or uniformly dispersed) around this pH.

Industrial Applicability

[0064] According to the present invention, it is possible to uniformly
5 coat microneedles with high molecular weight active ingredients.

Also, since a solufion is uniform, a highly precise coating of the

microneedles is possible, Furthermore, the amount of coating is

controlled so as to specifically enbance the convenience of the

microneedle device by adjusting the amount of water-soluble polymer,

10 and the present invention has industrial applicability,
Reference signs List
[0065] 1--microneedle device, 2+ microneedle base, 3:--microneedle,

4.--through-hole, and 5---coating
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20 13.3 0 (15000rpm x 2mn) 6.6 38 Pol yvi nyl pyrrolidone
(average nol ecul ar weight: 1,300,000) 10 26.7 x [ 0060] As shown
in Table 1, when the blending ratio of physiologically active

i ngredi ents and wat er-sol ubl e polyner is optim zed, high
conpatibility with both OVA and BSA is observed in carboxyvinyl 10
pol ymer and pol yet hyl ene oxi de, and high conpatibility with only OVA
is observed in polyvinyl pyrrolidone. However, polyvinyl prTolidone
shows relatively preferable conpatibility with OVA when theFR@eIEg0
nol ecul ar wei ght is not 58000 but 1300000. [0061] As shown in Tabl es
2 and 3, carboxyvinyl polynmer (981) has a FP09-0663-00 viscosity of
1500 to 7500 (nPa.s/20C. 0.2%, which is |lower than that of the other
grades, and it has a conpatibility by & content in the coating
tends to be | ower, suggesting that the viscosity of the

vvat er -sol ubl e follainel] i s Amicbuedld devidieonpritiant of BSA or OVA in
the 5 coating. In particular, in other grades 980 and ETD2050, it has
been reveal ed that coabaseieedi th hi gh concentration OVA or BSA is

possi bl e when the pol ymer cgncentyration is about 1% .Furthernore,
 hee effective appl ITANTEHIFS CiBaLiE S ek 3y Pt 90 Being Sisppred an
consi der eds t hat t%é‘BQs@xyVi nyl polymer is suitable for application of
hi gh ol ecul ar 10wei ght active ingredients which are stable and

di ssol ved (or uni for milyeréih s @¢ased padrofunsirfabd 6f g miceifeedleandifrown in
Tables 4 and 5, polyethylene oxide was confnned to have a

conpati bil ity witht bdgaisoroaggAvith astpsing agém | dognpaiking tehbighrmeleenlar

(ol ecul ar wei ght s: 90000.0,@%000000, and qoo 0). It has been 15
reveal ed that reVHBIASHYE BREABRLHHAS walsrs ‘3’?30 8i bl e when the

pol ymer concentration, d 2 | I . S} 'ﬁ&@d' han is
possi bl e around t he n%eéj@;‘%‘fpﬁegoﬁt%ﬁg%ggwr%riﬁﬂ%%%fis cgr?fsiﬁ Bged
that pol ygg hyl ente 30% tdewéightsui t abl e for application of high nolecul ar

wei ght active ingredients which are stable and dissol ved (or
uni fornly di spersed) @0ag saiiedof hescqstipnt[gobe]water-sohbln pplynFalit s 6

oo bl 11y woReeR o T B o P i e B,
wei ght of 13000QQ..it shag {bggn reveal ed that coating is possible at

t he pol yner concéntraiion of 10 to 20% 25Furthernore, since

application is gotdmd]e, darieumibryeaileaddvitetacctdingetat dlathd {ywhedins. 5 to
7,0, it is considered that polyvinyl pyrrolidone is FP09-0663-00
sui tabl e }or appht ceaterseladie Hiolmeroise selpeted iy hearboogyvingl ipebmesdi ent s

whi ch are stable an i ssolyved (or, unifornly dispersed) around this
pHI. I ndustrial Aﬂ?@fq%yg%ﬁequf‘i}/” T%@W%W@é’é’rfal °{.opt he pz esen?. I
Invention, It I S{OPé?ﬁﬁllb' e i r&%%reﬁieﬁ Sic%%[:mﬁh]%rﬁ“&@g{ ESwhbiefh Ni gh

nol ecul ar wei ght™ active ingredients. 0, since~a so ion 1s

uni form a hi ghltie praggisslabaailymeg iolcatbbryvitiyd mehess) aal ths consai &f e.
Furthernore, the amount of coating is controlled so as to
speci fical | y enhhawater-peluble polymes e epatingagentds OAded% byewigh. by

adj ustin he a nt aof er-sol ubl.e polyner, .10and,t,he present
"venti or2thas | kit flal "o Fepere, S iErarte 6 JHE L BheEBoes)
1-m croneedle deyi 2=1M.1Cr WG
3t hr ough- hoi e, - ok Bter SITBERRERG AT ebEERy o bRRE R Eoontent of fhe
m croneedl e deviwgercoighld silnger ia thasatingagent is 1 to 10% by weight. oneed| es
capabl e of piercing a skin and_being di sposed on 5t he base;

[Claim 5] The microneedle device according to claim 1, wherein

the water-soluble polymer is polyvinyl pyrrolidone, and the content of

25 the water-soluble polymer in the coating agent is 5 to 30% by weight.

[Claim 6] The microneedle device according to claim 1, wherein
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wherein at |east a part of a surface of the m croneedl es and/or the
base is coated with a coating agent conprising a high nol ecul ar

wei ght active ingredient and a water-sol ubl e pol yner, a
content of the water-soluble polynmer in the coating agent is 0,1 10to
30% by wei ght, and a ratio of the content of the water-soluble

polymer to a content of the high nolecul ar weight active ingredient
in the containing agent is 5:1 to 1:100. [d aim 2] The nai croneedl e
device according to claim1, wherein 15the water-sol ubl e p&PgeEGEEK0
sel ected from car boxyvi nyl polyner, polyethyl ene oxide, and pol yvinyl
pyrrolidone. [C ainB] The m croneedl e device according to claim1,
wherein the water-sol uble polyner is carboxyvinyl polyner, and the

content of the > i i ‘] 51to

10% by vei ght . 301 T Sy e RoBR I Larb g1 AR dnd SRRt S el
1, wherein the wahtent 96 bl walepbilible pclymel Yethy | @meendxdfdehe arlgﬁ the
content of the water-soluble polynmer in the coating agent is to 10%

by wei ght. [O aimleluRheveight roiiedtifiedigenin des coating aanbistled w ks 1,
cont ent of 25t hdClael - sor 151 Bscp e ey Eordkith il bthatans (o
30% by weight . I, ) j.CL ! 0 iml,
wher ol Froo. odi pfFSpEBE ARG BT Re GaBE SR APl Lol bt

pol ymer, and theofitehi @fOthe t WeteEEBL pddiméh@o Wak esontt Wl theplighmer to
the content of the high nolecul ar weight active ingredient in the

coating agent i snde@laroveigldactiVeGhpriedient)imithe eoatingpageatisd :Ttovli: btk

according to claipm1, . wherein bthe ter-soluble polymer_is. .
pol yet hyl ene oxﬁ}&g’:‘mﬁd t ﬁ@er%{q@% e dgice sReafine dp ‘%ffﬂjé‘ lha¥hstelo) ubl e

pol ymer to the . ' h-% & I j A7 edi ent
in the coating glgé;ﬁ?@%gﬁﬁb%%tﬁﬁegi 3 %‘%ﬁgﬁéi ih%?%n@rﬁ%eﬁ\ég%kgﬁf evi ce
accordi ngit 0 cl abfifedt ofhide ewhtet-Ruat filyiael ! the PEUn¥IErofl thepBighvi ny!

pyrrolidone, and the ratio of the 10content of the water-soluble

pol yner to the cenewunr vefight metive ingredhonts duthacostbiggigentde 2ilve 1:5.
ingredients in the coating agent is 2:1 to 1:5,
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